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Abstract

There are many stress factors in occupational settings, and the lack of vacations could be
one of factors in the context of work stress. The authors have been studying the relationship
between workload and employee health. This time, an investigation into the effects of leisure
vacations on worker health status using male white-collar employees aged 20-60 years engaged
in a manufacturing company was conducted. The subjects were questioned on work stress
factors including vacations and modifiers in their occupational settings, and on psychological
and physiological stress reactions; that is, how often they were able to take leisure vacations
every year, their average working hours a day and work stress factors from the Demand-
Control-Support model. The questions also examined other factors concerning the employees
such as type-A behavior and lifestyles as modifiers, diseases of the employees, physical
complaints, feelings about sleep, perceived stress, job and life satisfaction, and stress reactions
as measured by physiological examination. Correlation and logistic regression analysis were
conducted with the 551 eligible subjects. The results were as follows: Leisure vacation was
decreasingly related to some of psychological stress reactions after adjustment was made for
working hours and for modifiers. Less vacation was increasingly related to the workers'
diseases especially among the employees aged 20-34, though the association was not
statistically significant. Vacations did not show obvious association with physiological
measures. These findings demonstrate the effectiveness and possibility of leisure vacation in
controlling fatigue and maintaining the health of workers. Vacation should always be taken
into consideration as a stress factor in a survey of the health problems of white-collar workers.
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Introduction

The health status of workers is closely related to work
environment and work conditions. To prevent workers from
developing health defects, it is necessary to further explore the
kind of stress that occurs in relation to work conditions and the
magnitude of the effect of the stress. On the other hand, worker
health is influenced not only by work conditions but also by rest
and recuperation, a necessary condition for health recovery, and
by leisure time which guarantees rest for workers. The absence of
leisure time could be a stress factor. This has been recognized in
the context of labor science and industrial fatigue' in Japan.
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Linn® and Whippen® also indicate that the absence of vacation
was associated with stress reactions such as burnout. Therefore,
when worker health is discussed, rest and leisure should also be
taken into consideration.

The authors®” have been studying the relationship between
work conditiens or workload and physical and mental stress
reactions using white-collar workers for a number of years.
Psychological work stress, lifestyle and type-A behavior have
mainly been examined in relation to worker health. Working
hours were also another factor to be considered. Working hours
in Japan are said to be especially longl®'» in comparison with
those in America and the European nations. Long working hours
in Japan have significant effects on worker health, and karoshi*'?,
death from overwork, is one of its extreme results. Long working
hours are also recognized as a social problem''*'®, and
government agencies, enterprises and labor unions have discussed
it as a problem related to the wealth and welfare of worker life.
Long working hours harm worker health and this contributes to
improper rest. In spite of possible effects of leisure time or
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vacation on worker health, they have been out of consideration in
our surveys. In this study, the authors have tried to investigate
the effects of leisure vacation on worker health in the context of
work stress.

Rest is realized through vacation or free time, but it is not
necessarily ensured. Masugata” defines leisure time as follows:
the part of free time which is utilized for leisure activity apart
from working and the required time for work preparation. She
also states that "leisure is the whole of voluntarily taken activity
for the purposes of rest, amusement and self-enlargement,” citing
Dumazedier's'® definition. This definition is qualitative rather
than quantitative, and it is difficult to translate into survey items.
Burt using this definition, the health effects of rest can be
evaluated. In the case of assessing rest, quantitative measurement
is preferable, but the following problems have to be considered:
It has been pointed out that in Japan workers take a fewer
number of paid holidays' than given by the employer, and they
often take holidays for the purpose of medical care or ceremonial
occasions. Furthermore, there are many situations' in which
vacation time taken by workers cannot be evaluated as such, for
example, when workers take vacations for business purposes or
when they work at home. This means that vacations or the
number of holidays taken may be a poor indicator of rest.
Therefore, it is important to determine if the workers truly take
vacations for leisure or rest, and if that is the case, qualitative
assessment would be considered valid. Through the
consideration above, the effects of vacation as leisure, based on
the definition of Masugata, on worker health was investigated as
one of the stress factors in the context of work stress. The
following are the purposes of this analysis: Is vacation as leisure
associated with worker healcth? If it is, what aspect of health does
vacation affect? Does vacation independently affect worker
health after adjustment is made for other stress-related factors in
the work environment or conditions?

Subjects and Methods

1. Subjects and survey methods

The subjects were white-collar workers engaged in the steel
industry. The total number of full-time employees is about
15,000 and the workplaces of the company are located in
different districts.  The subjects in this particular survey work in
an office building which is located in the downtown Kinki
district, Japan. In July and August 1995, the survey was
petformed with all of the employees in the office, 566 males and
197 females, and they were engaged in managerial, clerical or
engineering work. All of the male employees had been employed
by the company for at least one year or more.

The methods of the survey were as follows: work stress
factors including leisure vacation, stress reactions and modifiers
in the workplace were examined using self-reported
questionnaires designed and prepared by the authors in July
1995. The questionnaires were collected at the time of the
annual medical checkup in August. Physiological measures were
also used as indicating some stress reactions when evaluating the
health status of the subjects, and the results of the annual medical
checkup were utilized.

2. Trems investigated
1) Stress factors in the work environment
Leisure vacation, working hours and work stress factors from
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the Demand-Control-Support model consist of work stress
factors.

A question was given about employee vacation opportunities
within the past year, which enabled the subjects to do what they
could not usually do, using annual holidays with pay, flextime
and so on. The response categories were: two times or more,
once, or none a year. The question whether a subject could take
vacations for the purpose of leisure or rest was asked, but not the
number of holidays taken.

Average working hours a day were measured in terms of unit
hours. The response categories were: 8, 9, 10, and 11 hours or
more.

Various kinds of psychological work stress models have been
proposed®?”, and the Demand-Control-Support model®? was
adopted in this survey. This was developed based on the
Karasek's Demand-Control model® and is composed of job
demand, decision latitude and social support in occupational
settings. Fletcher® and Muntaner® reported the usefulness of
the model for estimating the psychosocial dimensions of work
stress in relation to worker health. The following items were
scored based on the answers of the subjects: strongly agree, agree,
disagree, strongly disagree. Job demand: 1) My work is hectic.
2) My job is psychologically demanding. Decision latitude: 1)
My work requires that I learn new things. 2) My work requires a
high level of skill. 3) I can choose how to perform my own work.
4) My work is not repetitious. 5) I have influence over how my
time is used at work. Social support: 1) The people I work with
are friendly or helpful. 2) My supervisor is concerned about the
welfare or health of workers under him.

2) Modifiers

Type-A behavior and lifestyle are modifiers in association
with health.

Type-A behavior®® is known to be a risk factor for coronary
heart disease?®® and is also considered to be an important
personal factor’® for the stressor-stress reaction relations. It has
recently been indicated that type-A behavior is associated with
diseases other than coronary heart disease®* and is thought to be
a necessary factor when investigating psychological work stress.
Seven items below were used as questions in accordance with
those chosen and modified by Munakata®®, which had been
derived from those of Friedman and Rosenman?®”. According to
the same answers as those of the psychological stress factors the
following items were scored: 1) I am apt to hurry when talking.
2) 1 frequently feel like hurrying a slow speaker along. 3) I've
often been told I eat too fast. 4) I do two things at once
whenever practical. 5) I often feel hesitant to take a vacation. 6) I
feel irritated when someone does slowly what I do fast. 7) I feel
irritated when standing in a line or waiting at a busy intersection.

Lifestyle is another modifier. Breslow®® and Morimoto®3*
have proved that ways of living or health practices have strong
associations with health status. The presence of habitual physical
exercise (once a week or more, 2 or 3 times a month, rarely),
smoking (present, quit, never) and drinking habits (once a day,
sometimes, none), hours of sleep (7 or 8 hours, 9 hours or more,
6 hours or less), consideration of nutritional balance (every time,
sometimes, none) and the frequency of the daily eating of
breakfast (daily, sometimes, none) were questioned. If subjects
responded to the first category, one was given and zero if the
other.

3) Stress reactions
It is said that stress reactions?® consist of psychological and
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physiological responses, and the following items were adopted as
stress reactions: The presence of diseases under medical care at
the time of the survey. Obesity measured by BMI (body mass
index), blood pressure, serum total cholesterol and casual blood
sugar were the indicators for evaluating the physiological health
status. Serum cholesterol and blood sugar were not available for
those employees who were 34 years of age or younger because no
measurement was done in the annual medical checkup. Also, the
presence of 48 subjective physical complaints in the previous
month, feelings about sleep, perceived stress, job satisfaction and
life satisfaction were the indicators of psychological status.
Whether he or she is satisfied with his or her own job or life was
questioned as the job and life satisfaction items.

3. Analysis methods

Five hundred and fifty one males aged 20-60 years out of a
total of 566 male employees were eligible for the analysis below.
Six male employees were over 60 years of age. One male
employee who refused to answer the questionnaire and eight
subjects whose questionnaires were inappropriate for analysis
because of missing values were excluded. Along with the stress
factors and the modifiers, the total points of job demand,
decision latitude, social support, type-A behavior and lifestyle
were calculated according to the Likert scale®”. After this calculation,
all response categories of the scales were dichotomized into two
categories according to their meanings or the points which were
the nearest to 50% of their cumulative frequency distributions.
The response categories reconstructed are as follows: Working
hours (less than 10 hours, 10 hours or more), job demand, decision
latitude and social support (high, low), type-A behavior (type-A,
type-B), lifestyle (good, bad), physical complaints (none or one,
two or more), feelings about sleep (having problems, nonexistent),
perceived stress (having, not having), job and life satisfaction (yes,
no). The response categories for physiological measures were as
follows: The presence of diseases (having, not having), obesity
(BMI < 24, 24 or more), blood pressure (diagnosed hypertension
or diastolic blood pressure > 90 mmHg or systolic blood pressure
> 140 mmHg, other), serum total cholesterol (diagnosed
hypercholesterolemia or serum cholesterol > 220 mg/dl, other)
and casual blood sugar (diagnosed diabetes mellitus or casual
blood sugar > 110mg/dl, other).

All data gathered were registered into a personal computer
system. After entering this data to examine the relationship
between vacation time and other stress-related factors, the
following analyses were conducted using the software,
SAS(Release 6.08)*: 1) The percentages of either category of
each variable investigated in every vacation category by age group
were calculated. Each contingency table was tested using the chi-
squared test. 2) The Cochran-Mantel-Haenszel test™” was
applied to evaluate the relationship between vacation and stress
reactions adjusted for the possible confounding stress factors
extracted from the previous analysis at the level of p < 0.05 and
modifiers. 3) With the statistically significant combinations of
vacation and stress reactions found in the previous analysis, to
estimate the independent effects of vacation on stress reactions,
the multiple logistic regression analysis using a PROC LOGISTIC
procedure in SAS was conducted after adjustment was made for
the same possible confounding factors above. The adjusted odds
rations and 95% confidence intervals of each vacation category,
once and none a year, to the reference category, twice or more,
were calculated. Also, the dose-response relationship berween
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vacation and stress reactions were tested for trend using the
logistic regression model where vacation was included as a
continuos variable. The values for vacation were assigned as
follows: zero if twice or more, one if once and two if none of
vacations. Model fit**” was assessed by the -2 Log Likelihood
statistic.

After considering age distribution, the job advancement
system in the company and the difference of test items in the
annual medical checkup, the age groups were divided into three
categories; 20-34, 35-44 and 45-60 years of age.

Results

1. Vacations taken by the subjects (Table 1)

The percentage of those who took leisure vacations two rimes
or more within the previous year was 54.1% for all of the subjects
analyzed. The percentage of those who took one vacation was
30.9%, and for those who did not take any vacation it was
15.1%. The percentage of those who took vacations two times or
more a year was the highest in the 20-34 age group (64.5%) and
the lowest in the 35-44 age group (42.9%).

2. Association between vacation and stress factors and
modifiers (Table 2)

Vacation was significantly associated with working hours in
the 20-34, 3544 and 45-60 age groups (p < 0.05) and the all subjects
group (p < 0.001). There was a tendency for an association between
those who took fewer vacations and those who worked ten or
more hours a day. For those who took no vacation, the percentages
of high job demand were the highest in all the age groups, and in
the all subjects group this relationship was statistically significant
(p < 0.05). The same associations were found between vacation and
decision latitrude except with the 20-34 age group. The
association berween leisure vacations and social support did not
show a consistent tendency for any age groups.

The percentages of those who possessed type-A behavior
were the highest in those who took no vacation in the 35-44 and
45-60 age groups and in the all subjects group (p < 0.05). The
percentage of those who had a bad lifestyle was the lowest in
those who took no vacations in the 20-34 age group though the
converse tendencies were found in the 35-44 (p < 0.05) and 45-60
age groups. On an average, the younger groups showed higher
percentages of a bad lifestyle than the older. In the all subjects
group, the percentage of those who had a bad lifestyle increased
along with the decrease of vacations taken though this association
was not significant.

3. The relationship between vacation and stress reactions
(Table 2)

The fewer vacations the subjects took, the more the percentage
of those who had diseases increased in the 20-34 age group,
though this was not significant. The converse association was
found in the 35-44 age group. For those who took vacations
twice or more a year, the percentages of those who showed
abnormal physiological responses were the lowest except for body
mass index in the 45-G0 age group, though these relationships
were not significant. Those who took no vacations indicated the
highest percentages of physical complaints in all age groups. The
percentages of those who had some sleep problems were also the
highest in those who took no vacations in all age groups, and this
relationship was significant in the 20-34 and in the all subjects
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group (p < 0.01). The percentages of those who had perceived stress
were the highest in those who took no vacations, and in the all
subjects group this relationship was statistically significant (p < 0.05).
The same tendency was found in the associations between
vacation and job satisfaction though none of the associations were
significant. The percentages of those who were not satisfied with
their lives decreased along with the frequency of vacations taken
(p < 0.01) except in the 45-60 age group. Even in the 45-60 age group,
the percentage of those who were not satisfied with their lives was
the lowest for those who took two or more vacations a year.

4. The relationship between vacation and stress reactions
adjusted for possible confounding factors (Table 3)

The relationship between vacation and stress reactions
adjusted for working hours and modifiers was examined using the
Cochran-Mantel-Haenszel test. Vacation did not show any
significant association with diseases or physiological measures.

Table 1. Vacations taken within the last one year and the
number of the subjects analyzed.

The number of times of vacations taken

Age group Twice ormore  Once None Total
20-34yr  n 120 42 24 186
% 64.5 22.6 12.7
35-44yr  n 69 60 32 161
% 429 37.3 19.9
45-60yr n 109 68 27 204
% 53.4 33.3 13.2
All subjects n 298 170 83 551
% 54.1 30.9 15.1

The summation of the percentages is not 100 because of rounding off.

Table 2 The percentages of the response categories of stress-related factors investigated, by age group and vacation category.

Vacation was significantly associated with feelings about sleep
(p < 0.01), job (p < 0.05) and life satisfaction (p < 0.01) in the 20-
34 age group. In spite of there being no statistical significance in
the previous analysis, vacation was significantly related to job
satisfaction. The relationship of vacation and life satisfaction was
also significant (p < 0.05) in the 35-44 age group. Vacation was
significantly associated with feelings about sleep (p < 0.001), job
{p < 0.05) and life satisfaction (p < 0.001) in the all subjects group.
The association between vacation and perceived stress was not
significant in spite of statistical significance in the previous
analysis.

5. Independent effects of vacation on stress reactions (Table 4)

In the 20-34 age group, the odds ratios between vacation and
feelings about sleep were larger than one and statistically
significant (p < 0.05). The odds ratio of once a year was higher than
that of none, though the logistic regression coefficient of vacation
for trend, where vacation was included as a continuous variable,
was statistically significant (p < 0.01). In job and life satisfaction, the
odds ratios increased along with the decrease of vacations taken in
the 20-34 age group. Though the odds rations were not
significant except for that of none in life satisfaction, the logistic
regression coefficients were statistically significant together {p < 0.05
and p < 0.01 respectively). In the 35-44 age group, the odds ratios in
life satisfaction increased along with the decrease of vacations
taken, and the logistic regression coeficient was significant (p < 0.05).
In the all subjects group, the odds ratios in feelings about sleep,
job and life satisfaction after adjustment was made for working
hours, lifestyle, type-A behavior and age group increased along
with the decrease of vacation, and the logistic regression coefficients
were statistically significant (p < 0.01, p < 0.05 and p < 0.001).
All the -2 Log Likelihood statistics were significant (p < 0.05)
though the results were not indicated in the table.

(%)

20-34 yr (n=186)

35-44 yr (n=161)

45-60 yr (n=204) All subjects (n=551)

Items Response 2<  Once None 2  Once None 2<  Once None 2<  Once None
Stressors:
Workig hours  (10hr<) 45.8 69.1 66.7 * 39.1 500 688 * 25.7 427 48.2 * 369 51.8 61.5 ***
Job demand (high) 61.7 57.1 667 ns 522 583 750 ns 385 500 556 ns 510 547 663 *
Decision latitude (low) 20.8 333 250 ns 290 30.0 500 ns 303 338 482 ns 262 324 422 *
Social support (Iow) 225 262 417 ns 217 267 188 ns 321 309 259 ns 258 282 277 ns
Modifiers:
Type-A behavior  (Type-A) 55.8 38.1 542 ns 594 500 G688 ns 532 574 77.8 ns 557 500 675 *
Lifestyle (bad) 60.8 66.7 542 ns 333 533 625 * 376 485 519 ns 46.0 547 56.6 ns
Stress reactions:
Diseases  (having) 33 71 125 ns 159 133 63 ns 202 118 222 ns 124 11.2 133 ns
Body mass index (24<) 21.7 238 292 ns 348 40.7 375 ns 365 309 539 ns 301 325 40.2 ns
Blood pressure  (high)§ 8.3 95 125 ns 203 241 219 ns 380 382 423 ns 219 262 256 ns
Serum cholesterol 9 (high)$ - - - 232 259 313 ns 327 427 423 ns 290 349 362 ns
Casual blood sugar §  (high)$ - - - 29 35 31 ns 94 103 154 ns 68 Z1 86 ns
Physical complaints (2 or more) 325 262 500 ns 232 383 406 ns 367 382 482 ns 319 35. 45.8 ns
Fellings about sleep (bad) 225 214 583 ** 217 283 375 ns 303 294 407 ns 252 27.1 446 **
Perceived stress (yes) 61.7 595 833 ns 435 483 563 ns 367 456 556 ns 483 500 639 *
Job satisfaction (no) 30.8 415 458 ns 188 250 344 ns 220 250 269 ns 248 290 354 ns
Life satisfaction (no) 40.3 512 750 ** 145 362 406 ** 174 309 250 ns 259 377 463 **

The chi-squared test is utilized to check the statistical significance of independence between factors.

ns : not significant, *:p<0.05, **:p<0.0l, ***:p<0.001

9 These checkup items are not undertaken for those who are 34 years of age or younger, and see methods.

§ See methods in text for the categories.
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Table 3 The relationship between vacation and stress reactions: The Mantel-Haenszel statistics and statistical significance adjusted for

working hours, lifestyle and type-A behavior.

20-34 yr 35-44 yr 45-60 yr All subjects #
Items (n=186) (n=161) (n=204) (n=551)

Diseases 2.66 ns 2.03 ns 2.03 ns 0.05 ns
Body mass index 1.93 ns 0.21 ns 1.63 ns 3.19 ns
Blood pressure 0.04 ns 0.06 ns 0.49 ns 0.45 ns
Serum cholesterol § -§ 0.04 ns 2.16 ns 1.57 ns
Casual blood sugar -§ 0.96 ns 0.85 ns 1.56 ns
Physical complaints 0.90 ns 1.17 ns 0.95 ns 2.98 ns
Feelings about sleep 9.96 ** 3.32 ns 0.83 ns 11.23 o
Perceived stress 1.85 ns 0.03 ns 0.80 ns 1.52 ns
Job satisfaction 4.04 * 2.18 ns 0.07 ns 4.77 *
Life satisfaction 8.13 *x 6.30 * 1.34 ns 14.51 ek

ns : not significant, *: p < 0.05, **:p < 0.01, ***: p < 0.001

# The Mantel-Haenszel statistics are adjusted for working hours, lifestyle, type-A behavior and age group, and the chi-squared test (df=1) gives statistical significance.
9 These checkup items are not undertaken for those who are 34 years of age or younger.
§ Serum chelesterol and casual blood sugar are not measured, and sec methods in text.

Table 4 Independent effects of vacation on stress reactions: Odds ratios of vacation adsjusted for working hours, lifestyle and type-A

behavior.
20-34 yr (n=186) 35-44 yr (n=161) All subjects # (n=551)
Items Vacation OR 95%Cl OR 95%CI OR 95%ClI
Feelings about sleep once 640  2.05-2001 * 222 1.27-387 %
(bad) none 566  2.15-14.86 2.44 1.45 - 4.10
Job satisfaction once 1.09  0.38-3.11 * 1.27 0.72-225 %
(no) none 2.30 0.91-5.81 1.80 1.05 - 3.10
Life satisfaction once 2.88 093-886 ** 0.93 0.37 -2.35 * 1.23 0.70-2.16 ***
(no) none 4,15 1.52-11.35 3.25 1.17-9.04 2.35 1.37 - 4.03

The odds ratios are calculated using the multiple logistic regression equation below.
logit P = b0 + b1 - (working hours) + b2 - (lifestyle) + b3+ (type-A behavior) + b4 -(vacation1) + b5 - (vacation2)
(vacation1 and vacation2 are dummy variables, and indicate once and none of vacation respectively.)
The logistic regression coefficients of vacation, 0 if twice or more, 1 if once and 2 if none, are calculated using the equation below, and the statistical significance

resulting from the Wald chi-suared test is indicated.

logit P = b0 + bl -(working hours) + b2 - (lifestyle) + b3 (type-A behavior) + b4 +(vacation)

*:p<0.05 *:p<0.01, ***:p<0.001

OR : odds ratio (the reference category is twice or more), 95%CI : 95% confidence interval
# Odds ratios are adjusted for working hours, lifestyle, type-A behavior and age group.

Discussion

Japanese workers are given annual holidays® legally or
through collective agreement. The number of annual holidays
given to the employees engaged in this company was 117 days
per year and no other days off were allowed in 1995 such as
waiting for a recall at home during a temporary company layoff.
This number includes the 52 weekends of the year and the
national holidays. Also some holidays are given with or without
pay, such as holidays for volunteer activity, child-rearing and so
on. Japanese workers have three chances for long vacations every
year in connection with social customs: The New Year's
holidays, so-called Golden Week, which is a concentration of
national holidays from the end of April to the beginning of May,
and summer vacation in the middle of August. Vacations
prescribed by collective agreement are usually set up during these
occasions and workers take advantage of them. As shown in
Table 1, more than half of the subjects could take substantial
vacations two times or more within a one year petiod, but about
15% of the subjects had the possibility of suffering from stress
due to the lack of vacations. This percentage seems to be large in
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consideration of the number of holidays for these subjects.
Vacation is a qualitative measure question in this survey, and no
vacation does not necessarily mean no holidays. But the recent
restructuring movement in the company surveyed has also to be
taken into consideration in interpreting the meaning of no
vacations. The recent Japanese economical recession is forcing
enterprises of the restructuring of the corporation system, and
also this company is not excluded from the effects. As a resuls,
the curtailment of employment is progressing and the volume
and responsibility of work for each employee have increased.
Therefore, it would not be denied that the effects of economical
background in the workplace above deprive employees of leisure
vacations physically and psychologically.

The mode of the relationship between vacation and other
work stress factors were not consistent throughout age groups.
Takeda®* investigated the relationship between age and working
situations of Japanese white-collar employees in a company and
reported that age had a great influence on their working life and
lifestyle. That is, the younger workers are under larger job
demand and lower decision latitude and feel more fatigue than
the older workers. These tendencies were found in our survey
and thought to be common findings with Japanese male white-
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collar workers. Also, the findings above suggest that in the
surveys conducted for occupational settings in Japan it is
appropriate to check the results by age groups.

In this investigation, the health effects of leisure vacation
were examined in the context of work stress because lack of
vacation was assumed to be one of the stress factors. Vacation
was significantly related to working hours through all the age
group, and was not significantly associated with psychological
stress factors, though the relationship was significant in the all
subjects group (Table 2). Job demand and decision latitude
showed lesser association with vacation than did working hours,
and the tendencies of association with vacation were not
consistent throughout age groups. Also low social support did
not hinder workers from taking vacations. Because the
psychological work stress factors were questioned in relation to
work itself, the subjects would answer only while they were at
work. The psychological factors are literally the reflection of
employees’ subjective feelings and do not always concord with
the hours worked. Though, in this survey, job demand and
decision latitude were not significant and showed inconsistent
association, the results here possibly suggest that they are factors
to be considered in the context of work stress. On the other
hand, the number of hours worked possibly prevents workers
from taking vacations, even though paid holidays and vacations
are institutionally guaranteed and are usually set up annually.
The authors®” conducted surveys related to working hours in this
company several years ago, and the number of overtime hours
each month was examined together with average working hours a
day. In male subjects, the phi coefficient (¢) between both
variables was 0.85, and average working hours a day is thought to
reflect whole quantity of work to a certain extent. (This result is
not reported but data are available by request from the authors.)
Vacation showed significant association with working hours, but
the phi coefficient between them was 0.22 and not too large.
Though vacation reflects the whole quantity of work, it is
thought to be appropriate that the independent effect of vacation
is examined in the context of work stress apart from working
hours.

Those who possessed type-A behavior tended to take fewer
leisure vacations in the over 35 age groups. Some reports'?1>131¢4)
which studied the issues of vacation in Japanese workers indicated
that the reasons why the long vacation was not established was
related to the national character or the way Japanese companies
operate. But in consideration of the workaholic character of
Japanese workers''¥ and the results here, which were not
significant, type-A behavior is recommended as a factor to also be
examined when considering a survey of vacation issues. There
was the tendency that a healthier lifestyle was found in those who
took more vacations in the 35-44 and 45-60 age groups. Chronic
diseases™* in the middle-aged or elderly people, such as hypertension
or diabetes mellitus, are said to be related to lifestyle. It is
therefore meaningful for workers to take vacations properly from
the viewpoint of health care management. In this survey only
type-A behavior and lifestyle were considered as modifiers
through a references survey®'"'>##39 and the results*” of past
investigations on this subject group. No other property, for
example type of occupation was considered as a modifier. Type
of occupation could probably be related to both stress factors and
stress reactions as a confounding factor. But it cannot be a stress
factor which is useful for preventing employees from developing
health defects, and such properties were not considered.
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Diseases under medical care increased along with the
decrease of vacations taken in the 20-34 age group, and the fewer
chances of taking vacations were associated with the longer
working hours and the decrease of bad lifestyles (Table 2). An
inverse tendency was found in the 35-44 age group, and the
fewer vacations were decreasingly related to the frequency of
employee diseases. Most of the diseases in this age group would
be chronic, for example, hypertension or diabetes mellitus, and
lifestyle could have greater effects than vacations taken. But the
possibility of selection bias* has to be taken into consideration
also. That is, those who have no diseases worked without taking
vacations, and this seems to be a better interpretation than the
former. Actually those who took no vacations complained of
more physical symptoms and bad feelings about sleep in the 35-
44 age group, and showed a high percentage of a bad lifestyle.
Therefore, low frequency of diseases in those who took no
vacations for the 35-44 age group is not always inconsistent with
the association found in the 20-34 age group. In the 45-60 age
group, the relationship between vacation and diseases was not
obvious. Those who are in this age group have high prevalence of
diseases, probably chronic, and their health status would be the
result of a long working life. In such subjects, it is difficult to
show the causal association between work and health through
cross-sectional investigation. Physiological measures showed no
obvious association with vacation. Physiological measures®*
have been demonstrated to be mainly associated with age or
health practices. Vacations can ensure good health practices, and
directly and indirectly vacation could result in positive physiological
effects.

The relationships between vacation and psychological stress
reactions showed no differences among age groups, and in those
who took no vacations the percentages of those items were the
highest (Table 2). Most of the physical complaint items and
feelings about sleep reflect the states of worker fatigue, and when
workload for these subjects does not vary extremely throughout
the year, vacations taken voluntarily and properly throughout the
year may affect the feelings of fatigue. If leisure vacations were
timely taken, vacation may decreasingly be associated with
physical complaints or feelings about sleep, even when workload
changes considerably. A third factor might intervene among
them, for example, personality such as type-A behavior. But
vacation is independently related to feelings about sleep after
adjustment is made for the possible confounding factors
containing type-A behavior (Table 3 and 4), and such a possibility
would be unlikely. Moreover, vacation was significantly related
to job and life satisfaction. Vacation showed stronger association
with life satisfaction than job satisfaction (Table 2, 3 and 4). Job
satisfaction®# is reported to have a closer association with
various work environments or conditions. On the other hand,
intimate association of vacation with life satisfaction means that
the global effects of vacation are beyond the occupational field.
In Japan, there has been a proposal for the establishment of an
affluent society or a substantial welfare system!'®'31640
corresponding to the country's economic status. Taking leisure
vacations could play important roles in the improvement of the
quality of working life.

Through the analyses, vacation assessed qualitatively was
mainly related to a psychological health status as a factor in the
context of work stress. Whether workers can substantially take
rest with vacation is expected to affect their psychological well-
being as an indicator of working life. The subjects investigated in
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this survey are white-collar workers engaged in a large company,
and labor management including vacation system is well-
established. Also, the manufacturing industry is operated
systematically and white-collars seem to work deliberately.
Therefore, it is meaningful that the health effects of leisure
vacations were found in the subjects here in spite of their
relatively good working conditions. Based on the findings in this
survey, the effects of vacation measured quantitatively on both
physical and psychological worker health have to be examined in
various industrial fields. The number of days or timing and
frequency of vacation throughout the year have to be explored.
Vacation is usually established legally or through collective
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